P hysical examination is a critical element of any occupational health practice. When a physical examination is performed effectively, it can benefit both employer and employee. A quality physical examination program provides a database for health surveillance, risk exposure, and disease prevention (Rogers, 1994) . Occupational health nurses often use physical examination skills on a daily basis.
EXAMINATION CONSIDERATIONS
Physical examinations are usually based on the specific needs of the employer. Ideally, the physical examination is based on company policy, job analysis, and signed protocols. Physical examinations may be conducted to: • Align an employee's physical and emotional capabilities with current job demands.
• Provide baseline health status data for futurecomparison.
• Identify any pre-existing or concurrent health related problems. 
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• Evaluate working conditions that may have an effect on workers' health and safety. • Fulfill legally mandated requirements.
Role of the Occupational Health Nurse
The physical examination may be performed for a variety of reasons and should be conducted by a qualified examiner. Many health screening examinations can be conducted by the occupational health nurse with direct referral to a physician or other health care provider for follow up as appropriate. It is important for the occupational health nurse to understand the state Nurse Practice Act(s) and verify the scope of practice (AAOHN, 1999) . In addition, company or corporate policies may differ based on legal issues (Newkirk, 1993) . Therefore, it is important to know which examinations the company expects the occupational health nurse to perform onsite, and which screenings require another qualified licensed examiner (see Table I on page 391).
Preparation
The health history is an important part of the physical examination. Often, the health history is completed prior to the physical examination, with additional questions asked throughout the examination (Rasmor, 2001) .
The physical examination must be conducted in a quiet, clean, private room with a sink and good lighting. In addition, all required tools need to be readily available including a sphygmomanometer with a large cuff, stethoscope, oto-ophthalmoscope, Snellen eye chart, pen light, tape measure, reflex hammer, tuning fork, and cotton or disposable gowns and drapes.
The physical examination should be conducted in a systematic format including inspection, palpation, percussion, and auscultation. While most examiners employ a "head to toe" approach, sequence is not as critical as is consistency. The examiner who uses a consistent physical examination framework improves daily and gains confidence, ensuring completeness of the physical findings.
The occupational health nurse often places emphasis on examining systems most likely to be affected by work related exposures. For example, more emphasis may be placed on the musculoskeletal examination when clients are required to perform repetitive motion activities. A thorough cardiac examination is required when respirators are used or clients are exposed to high levels of exertion, physical stress, and heat.
Inspection
Health assessment begins prior to the formal physical examination. A client's general state of health and apparent age can provide helpful information about lifestyle, nutritional status, and health habits. Occupational health nurses may observe the client upon entering the waiting area of the health clinic or workstation. Issues may range from gross physical deformities to minor health concerns. These issues may need further evaluation during the examination and could require special accommodation after employment.
The initial encounter of history taking may also include the inspection portion of the neurological examination. By closely examining facial expression, speech, visual contact, and mental status throughout the history, the occupational health nurse assesses whether the client is able to meet the physical and mental requirements of employment and identifies potential long term health issues and risks for the employer and employee.
··Palpation
Palpation is used to gather information through touch. Touching the client may be difficult at first, based on cultural beliefs and biases. However, in an acute care situation such as cardiac event or anxiety reaction, touching can communicate warmth, caring, and understanding in addition to providing a means for collecting data.
Using palmar surface and finger pads ensures optimal sensitivity, and using the hand's dorsal surface allows the examiner to discern temperature. Depth of palpation is significant in determining whether a physical finding is superficial or deep. A depth of approximately three centimeters is recommended for light palpation and approximately five to eight centimeters depth is suggested for deep palpation (Jarvis, 2000) . Short fingernails and warm hands are recommended for client comfort.
Percussion
Percussion is performed to obtain valuable information about the structure of the underlying organs or tissues. This procedure is useful in detecting fluid filled, air filled, and solid tissue densities. The percussion tone is SEPTEMBER 2003, VOL. 51, NO.9 
Auscultation
Auscultation provides information about the function or malfunction of an organ. Using a stethoscope, the examiner listens for the intensity, duration, and quality of sounds produced by the internal organs, specifically the heart, lungs, and intestines. It is imperative that auscultation be performed in a quiet setting, with the examiner's eyes closed to eliminate distractions and further narrow the perceptual field. Auscultation should be used in conjunction with, but following, inspection, palpation, and percussion, so findings from the other techniques contribute to the interpretation of the employee's problem. An exception to this rule is the abdominal examination sequence. The abdomen is inspected first, auscultated second, percussed third, and palpated fourth.
DERMATOlOGIC EXAMINATION
The lists of potential hazards to the skin are lengthy. Therefore, a working knowledge of common skin disorders and the skills to evaluate rashes is imperative.
Skin Examination
Skin assessment is best approached by beginning with an overall general survey. With the client in a sitting position, skin cleanliness should be confirmed and skin tone should be observed under natural light because artificial or dim light often distorts colors. The assessment is continued with inspection and palpation, comparing one
Checklist for Examination of Skin Lesions or Rashes
• Location(s) and pattern ofdistribution: Isthe lesion localized (confined toa specific part ofthe body such as hand dermatitis) or systemic (covering the entire body and possibly caused byatoxin oran infectious process such as adrug reaction orvirus)?
• Dimension: What isthe extent ofthe rash or lesion and how much ofthe body is affected, measured in inches or centimeters ordocumented by the number of affected body parts?
• Color. What color isthe rash, keeping in mind that descriptions such as "red rash" may be insufficient, depending on the occupational setting and the chemicals used inthe workplace? The most typical color findings inambulatory care include red, white or pale, blue, and yellow. Red may suggest oxyhemoglobin concentration, heat, fever, or infection. White color or pallor can be caused by lack ofoxygen, oranemia with resultant fainting and decreased blood flow orarterial insufficiency. A blue color isoften related to cyanosis, which could be associated with anxiety, cold exposures, chemical exposures, congestive heart failure, chronic obstructive pulmonary disease, or pulmonary edema. Yellow color orcarotene on the palms, soles, face and eyes may indicate jaundice and could be related to hepatic disease orexcessive hemolysis ofred blood cells. Black may indicate necrotic tissue orcolor changes characteristic ofskin cancers (Fitzpatrick, 2001) .
• Surface, elevation, or depression: Isthe rash or lesion elevated or depressed, and is swelling present?
• Palpable characteristics and tenderness: Does the rash have any unique qualities, such as tenderness or erythema, which may indicate infection, foreign body presence, or irritation secondary to an exposure?
• Texture, moisture, and configuration: What isthe texture ofthe rash, rough orsmooth? Isthe skin area dry, oily, or moist? Does the client's lesion have a definable border? An example ofa rough texture isseen in psoriasis oreczema. Excess oiliness can be seen in acne. The typical fungal rash includes lesions with adefinable border and centralized clearing. The herpes rash may have typical moist vesicles inagrape clump shape that follows the neurological dermatomes.
side to the other for symmetry. The skin is examined for pigmentation, moisture, texture, thickness, and temperature. If a rash or lesion is present, its location, color, diameter, and contour should be noted. A checklist, such as the example in the Sidebar, is useful in this regard. A rash also can be described by lesion type (e.g., primary lesion, secondary lesion arising from infections, fissures or cysts, skin cancers). The occupational health nurse should have access to consultants who specialize in occupational dermatologic disorders (Fitzpatrick, 2(01) .
Hair and Nails
The hair and nails should be examined at the end of the dermatologic examination, and the shape, contour, and color of both should be noted. Nail beds should be smooth and even and should have a capillary refill time of 3 seconds or less. The examiner should look for clubbing of the nails, which may be an inherited trait or an indication of early chronic obstructive pulmonary disease. Hair should appear symmetrical, shiny, and clean, should maintain its structure, and should not fall out or break easily. The hair and scalp should also be free of parasites, such as head lice.
THE HEAD'
Examination of the head begins with inspection and palpation to assess the symmetry of the face, head, and eyes, and continues with four focused examinations: ophthalmic, otologic, nose and sinuses, and mouth and throat.
Eye Exam/nation
Common worksite problems of the eye include presence of a foreign body, trauma, chemical exposure, seasonal allergies, and any recent upper respiratory infection. Clients should be asked if they have experi-392 enced any redness, pain, itching, blurred VISIOn, changes in vision, night blindness, discharge, matting, or dryness. Anyone of these symptoms should prompt the examiner to initiate the assessments listed in the Sidebar on page 393.
Ear Examination
The health history may include questions related to common worksite ear problems, such as hearing loss, pain, discharge, throbbing, a full sensation, ceruminosis, tinnitus, or any recent upper respiratory infection. The examination should begin at the external ear and proceed to the canal and tympanic membrane. After a standardized hearing test for auditory acuity, the auricle is examined for deformities, lumps, or skin lesions. The examiner grasps the auricle with the thumb and index finger and gently pulls the ear up and back to view the ear canal. If this causes pain, the examiner should discontinue this portion of the examination and consider the possibility of an acute otitis externa. The otoscope is then used to view the eardrum and identify landmarks (e.g., cone of light, malleolus, pearl gray tympanic membrane). Deviations from the normal findings may suggest the presence of such disorders as ceruminosis, sinusitis, otitis media, and serous otitis.
Nose and Sinus Exam/nation
Employees should be asked about common work related problems of the nose and sinuses, including,epistaxis, decreased sense of smell, difficulty breathing, congestion, allergic rhinitis, scratchy throat, headache, cough, and pressure in the ears. The examination begins with inspection of the external nose, and then moves toward the internal nose for evaluation of structures, septum position, and airway patency. The face and sinuses
Assessments for Common Workplace Eye Problems
• Visual acuity (cranial nerve (CN] II):
The employee stands 20 feet away from the Snellen eye chart and, with each eye covered separately, is asked to read the smallest line of print. Visual acuity is recorded in a fraction, (e.g., 20/20, 20/30); the numerator indicates the distance at which a normal eye can read the print of the chart, and the denominator indicates the distance at which the client's eye can read the line of letters (Jarvis, 2000) . This examination is also part ofthe neurologic assessment of cranial nerve II (see Table 2 on page 398).
• Color discrimination: The Ishihara color blind test is often indicated for military, electrical, and driving related examinations. The examiner tests the employee's ability to identify numbers shown on colored plates within a book designed for this purpose (Jarvis, 2000) .
• Inspection: The eye itself is examined by firstobserving the external portion (the position and alignment of the eyes, the eyebrows and the upper and lower eyelids) and then the conjunctiva, sclera, iris, and pupils (Jarvis, 2000; Bickley, 1999) .
• Pupillary response (CN ll, CN VI): Pupils are inspected for size and reaction to direct light and accommodation. Accommodation is tested by noting pupil constriction and eye convergence while the employee firstfocuses on a distant point and then on a finger held 5 to 10centimeters from the employee's nose (Bickley, 1999) .
• Extraocular movements (CN fII, IV, VI): Eye movements are evaluated in the sixcardinal fields of gaze. Without moving the head, the client uses the eyes to follow the examiner's finger, which slowly moves leftto right across the horizontal plane, top to bottom along the vertical and, finally, in both directions on the diagonal plane. Eye movement is observed for smoothness, any abnormal activity such as nystagmus (rhythmic, fine oscillation), strabismus (wandering eye), or lid lag (associated with hyperthyroidism or Bell's palsy) (Jarvis, 2000) .
are inspected for abnormal swelling or fullness. After the frontal and maxillary sinuses are located, even pressure is gently applied to check for tenderness and possible infection. Palpable tenderness may indicate an infection or need for further diagnostic studies.
Mouth and Throat Examination
Common work related mouth and throat problems include chemical irritations from an inhalant, dryness, and hoarseness. Infections in the workplace can include bacterial "strep" throat, viral pharyngitis, infectious mononucleosis, and a variety of dental concerns.
The general mouth examination begins with inspection of the lips for color, symmetry, and moisture. Examination of the mouth includes assessment of the color and characteristics of the buccal mucosa, gums, and teeth, and looking for redness or lesions affecting the posterior pharynx and the tonsils. Tonsil size is scored on a scale of 0 (absent) to 4+ (touching). The uvula should be midline, and the condition of the tongue and soft and hard palate examined for coatings or exudates. This is often an appropriate time to question the employee about tobacco use and to inspect for lesions found beneath the tongue.
THE NECK AND THYROID GLAND
History or presenting complaints can include neck pain, stiffness, and headaches, many of which could be related to ergonomic or repetitive injury problems. However, it is important to assess the neck for other problems, specifically those related to the lymph nodes and thyroid gland. Common complaints that may be thyroid associated include lethargy, cold or heat intolerance, irregular menses, poor memory, slight weight gain or loss, diarrhea or constipation, dry or sweating skin, aching muscles, and difficulty sleeping. The neck examination begins with inspection. The occupational health nurse faces the client and evaluates for any fullness or goiters, guarded behavior with movements, and pain or stiffness with any range of motion. The skin over the lymph nodes and thyroid is inspected. Some examiners direct clients through a series of head movements to check for range of motion. The client bends the head forward (flexion) and back (extension), and then rotates the head toward one shoulder and then toward the other. Final testing includes lateral flexion of the head, moving the head ear to shoulder. The client should be able to move without much difficulty. All of these data provide an indication of the flexibility of the neck and the information needed to rule out musculoskeletal and neurological injuries, as well as more serious health conditions. The lymph nodes are then palpated systematically. Palpation begins with the preauricular (in front of the ear), postauricular (behind the ear), tonsillar (below the jaw line), submaxillary or submandibular (slightly forward from tonsillar region), submental (under the chin region), and anterior cervical chain. The examination then proceeds with palpation of the supraclavicular (above the clavicle), posterior cervical chain, and occipital (posterior neck at the base of the hairline). By using the same examination format each time, the examiner remembers the landmarks and is able to smoothly move through the palpation process.
The thyroid is evaluated using the finger pads to note any abnormalities of size, shape, symmetry, or tenderness, or the presence of nodules. From behind, the examiner gently places the fingers around the employee's neck, locates the cricoid cartilage, asks the client to swallow, and moves the fingers laterally (one finger breadth away from the cricoid cartilage region). The employee then moves the head to one side, and the examiner places the right thumb on the lower portion of the thyroid cartilage and displaces it to the client's right. The left hand is used to palpate for any abnormalities, nodules, or fullness. This procedure is repeated on the contralateral side. The ability to see or palpate a thyroid gland varies considerably, and any questions must be referred to the consulting provider.
THE LUNGS
The effect of lung disease on employees varies greatly, underscoring the need for a thorough history and physical examination.
Inspection and Respirations
Assessment begins with inspection of the facial expression for evidence of distress, nasal flaring, mouth breathing, use of accessory muscles, or an increase in respirations with exertion. Posture is then inspected to ensure the client can sit up straight without support or leaning forward with the support of chair arms or another object. With the chest exposed sufficiently for the examiner to see the entire posterior and anterior portions of the upper body, configuration of the chest is inspected for symmetry and adequate ventilation. A normal lateral inspection should reveal an anteroposterior diameter that is approximately half that of the lateral diameter. Some conditions may contribute to a change in chest structure. For example, chronic obstructive pulmonary disease or emphysema may present as an increase in anteroposterior diameter resulting in a barrel chest. Kyphosis is suggested by an outward curvature of the upper spine.
The position of the spine, posteriorly, also should be assessed to determine alignment or curvatures. The sternum is inspected anteriorly to determine whether the ribs are in alignment symmetrically, or if there is a prominence to the sternal ridge..
It is important to inspect the client's hands for clubbing (i.e., loss of the angle between the nail and the end of the terminal phalanx). Although clubbing may be an inherited trait, it may also be associated with insufficient oxygen reaching the periphery of the body.
Respirations should be counted for 60 seconds while the client breathes normally. It is preferred that respirations be counted while taking the pulse. Thus, the client is unaware of the examiner's intentions, eliminating any voluntary changes in the client's breathing. The normal, healthy adult takes 14 to 20 breaths per minute. Any abnormal respiratory patterns or movements of the chest should be noted (Bickley, 1999) .
Palpation
Palpation begins at the top of the chest with the examiner's hands moving downward in symmetrical fashion to detect any areas of pain, bulges, or depressions. Although tenderness may be related to local musculoskeletal problems, it is important to rule out the lungs and heart as possible sources of discomfort. Information related to the density of the underlying lung tissue and chest cavity is obtained by evaluating tactile fremitus, vibrations that can be felt through the chest wall during 394 speech. Pneumonia, for example, increases the density of the lung and, thus, increases tactile fremitus. Excess adipose tissue or air in the chest cavity decrease the transmission of these sound waves, resulting in reduced tactile fremitus. Consolidation or fluid filled alveoli increase the transmission of sound waves, resulting in increased tactile fremitus. The examiner should palpate for tactile fremitus in at least six locations of the posterior chest, using the palmar surfaces of the fingers or ulnar surfaces of the hand. The client is asked to say "99" as the examiner starts at the top of the chest and moves downward, comparing one side to the other.
Percussion
Percussion over the chest wall helps to determine the density of the underlying tissues to a depth of five to six centimeters. Percussion over a solid organ, such as the liver, produces a dull, or low amplitude, short note without resonance. In contrast, percussion over a structure such as the lung produces a higher amplitude, lower pitched note. Percussion over a hollow, air containing organ, such as the stomach, produces a high pitched, hollow quality note known as a tympanic sound. In the normal chest, percussion sounds should be dull over the heart and resonant over the lung fields.
Decreased density can result in hyperresonance, as may occur in emphysema. Examiners should percuss above, between, and below the scapulae in the intercostals spaces; and should begin at the top of the back and work downward, comparing one side with the other (Bickley, 1999) .
Auscultation
Auscultation of breath sounds should be performed in a quiet environment. The employee breathes in and out through the mouth while, initially, the examiner concentrates on the length of both inspirations and expirations. Both the type and the character of breath sounds should be noted. Very soft sounds are considered distant, and are commonly associated with hyperinflation of the lungs, obesity, or muscular chest walls.
There are four types of normal breath sounds. • Tracheal sounds are loud, high pitched, and harsh; are heard over the trachea with expiratory and inspiratory sounds equal in length; and are rarely evaluated because they do not represent any serious lung problem. • Bronchial sounds are loud and high pitched. and are best heard over the lower portion of the sternum (or manubrium). The expiratory portion of this sound is longer than the inspiratory portion. An identifying feature is the definite pause between the two phases.
• Bronchovesicular sounds are a mixture of bronchial and vesicular sounds. Inspiratory and expiratory portions are equal in duration and are only heard in the first and second intercostal spaces anteriorly, and between the scapulae posteriorly. • Vesicular sounds, the soft, low pitched sounds heard over most of the lung fields, have a longer inspiratory than expiratory component, and are best heard over the peripheral areas farthest from the trachea (see Figure I) . The examiner should initially inspect the posterior chest, palpate, percuss, and then auscultate that region. Next, the anterior chest is inspected and auscultated (Bickley, 2(03) .
Various disease states and conditions contribute to abnormal lung sounds or adventitious sounds, including crackles, and wheezes. Crackles are short, nonmusical sounds heard mainly during inspiration (similar to the sound made by rubbing hair next to the ear), and are caused by the opening of distal airways and alveoli. One of the most common causes of crackles is pulmonary edema (e.g., pneumonia, congestive heart failure). Wheezes, commonly associated with asthma, are continuous, musical, high pitched sounds heard mostly during expiration, and are caused by air flowing through narrowed airways. These sounds are believed to be caused by mucus plugging narrow airways or poor movement of mucus. A less common sign is the pleural rub. It is a grating sound caused by movement of the pleura against the chest wall resulting in friction and a characteristic sound of creaking leather. The rubs are heard when pleural surfaces have become irregular from inflammatory or neoplastic processes (Jarvis, 2(00).
THE HEART
Common diseases of the heart include hypertension, coronary heart disease (CHD), rheumatic heart disease, bacterial endocarditis, and congenital heart disease. Coronary heart disease is the leading cause of nonoccupational death in the United States. By age 60, nearly one in five American men have symptomatic CHD caused by com-nary atherosclerosis. This same disease is responsible for the death of nearly 250,000 women annually, and claims more women's lives than the next 14 causes of death combined. Therefore, a working knowledge of signs and symptoms of CHD is essential, as are the physical examination skills to augment client histories (CDC, 2(02).
Inspection. Blood Pressure. andPulse
Inspection of the client includes assessment of the skin for color and temperature, and determination of blood pressure and apical and radial pulses. Careful observation provides many clues to heart disease. Is the client in acute distress, having difficulty breathing, or in pain? If so, a condition more serious than muscle strain or a respiratory problem may exist.
Palpation
Palpation is used to determine the point of maximal impulse (PMI). With the employee in a sitting position, the fingertips are used to assess the PMI at the fifth intercostal space, midc1avicular line, mitral area. Although the PMI usually corresponds to the left ventricular base or bottom point, it may change positions (i.e., a shift to the right) with right ventricular enlargement or chronic obstructive lung disease. Palpation also is used to determine any unusual chest movement, such as vibrations, felt on the surface. Vibrations or a thrill indicate a loud murmur.
Auscultallon
Auscultation of the cardiac areas involves listening at the aortic, pulmonic, Erb's point, tricuspid, and mitral areas. While listening, the examiner identifies the first and second heart sounds, the traditional "lub" "dub" sounds. The "lub" coincides with S I (i.e., sound No. I), which is the closing of the mitral and tricuspid valves, and the "dub" coincides with S2 (i.e., sound No.2), or closure of pulmonic and aortic valves.
The examiner should auscultate all areas of the heart while the employee is lying down. The client should sit up and the procedure should be repeated when sounds require further evaluation. Breathing may influence the rate and intensity of the heart sound because of the increased return of blood occurring with inspiration and increased right ventricular output.
Murmurs, extra sounds produced when turbulent energy exists in the walls of the heart and blood vessels, are detected by listening at the lower border of the heart, and can often be heard at Erb's point or the third intercostal space, left sternal border. Turbulence can occur with flow obstruction or blood flow from a narrow to a larger diameter vessel. Murmurs can also be produced when a large volume of blood must pass through a normal opening. Questions to consider when evaluating a murmur include: • In what area is the murmur best heard? • Does the murmur radiate? • How intense is the sound?
Murmurs are graded on a scale from I to VI, based on increasing loudness (Grade I is faint, Grade VI is loudest). Although, in general, the quality of a murmur can be described as rumbling, blowing, musical, or scratchy, murmur intensity is not indicative of the severity of the clinical state. More information is needed to determine a true cardiac status, such as presence or absence of shortness of breath, color of skin and, most importantly, the client's ability to engage in normal activities of daily living (Bickley, 1999) .
THE ABDOMEN
Abdominal diseases are common. Clients may present with epigastric pain, nausea, heartburn, blood in the stool, jaundice, or an abdominal mass. A careful history aimed at characterizing the symptoms, including how and when symptoms began, focuses the examination and provides useful data in determining the cause of the ailment. Severe upper or lower right abdominal pain suggests gallbladder disease or appendicitis. Recurrent pain in the mid-epigastric region may be symptomatic of gastric ulcer disease. Feelings of distention and slight nausea, along with irregular bowel movements, may be caused by constipation or diverticulitis. Female employees may have pain associated with menstrual or reproductive issues. Because of the broad range of causes of abdominal problems, a thorough knowledge of assessment techniques and a basic understanding. of anatomy and physiology are required for appropriate decision making and problem solving to determine referral.
Inspection is performed first, followed by auscultation. This sequence ensures the act of palpation does not alter the bowel activity and sounds, and the examiner 396 does not miss an aortic aneurysm. The equipment needed for assessing the abdomen includes the stethoscope, and, when a rectal examination is required, lubricant, gloves, tissues, and an occult blood testing card with developer.
Inspect/on
Inspection is performed with the client lying down with the examiner on the right side, if possible. Each of the four quadrants of the abdomen is inspected for asymmetry, distention, discoloration, masses, or visible peristaltic waves. The abdomen should also be inspected for asymmetry, scars, tattoos, piercings, hernias, superficial veins, and pulsations. Common surgical scars may be located in the midabdominal region, the lower right quadrant (appendectomy), or lower groin areas (hernia repairs or tubal ligations). Hernias are most commonly found in the umbilical area, or the lower right or left quadrants near the groin.
Auscultation
Auscultation over each quadrant provides infonnation about the movement of air and liquid in the gastrointestinal tract. This is performed prior to percussion or palpation to obtain a more accurate assessment of the existing bowel sounds. Normal bowel sounds occur approximately every 5 to 10 seconds and have a high pitched, tinkling sound. Normally, bowel sounds can be heard within a I to 2 minute period of time. Auscultation is also useful for determining the presence of bruits, "rushing," or "swishing" sounds caused by turbulent blood flow in a vessel. In rare cases, bruits can be heard over the aorta in a client with a suspected aortic aneurysm.
Percussion
Percussion is used to determine the presence of abdominal distention caused by excess gas or a mass, and to determine the size and location of the liver and spleen. The examiner will often hear "tympany" because of the presence of gas within the stomach, small bowel, and colon. The areas of the liver and bladder may sound dull because of their solid or liquid states.
The upper border of the liver can be percussed by beginning at the approximate level of the nipple on the right side at the midclavicular line. As the occupational health nurse percusses downward, the resonant note of the chest becomes dull as the liver is reached. Percussing downward further results in a change in sound to tympany (over the colon). The upper and lower borders should be approximately 6 to 8 centimeters, and not more than 10 centimeters apart (Bickley, 1999) .
Palpation
The examiner should start by palpating the least painful or sensitive areas, and then use a routine pattern of assessment. Warm hands prevent guarding, and the client should be engaged in conversation to facilitate relaxation and decrease muscle contraction. Having the client flex the knees also relaxes the abdominal muscles. Tender areas, organ enlargements, or unusual masses should be noted.
The examination begins with light palpation to detect tenderness and areas of muscle spasm or rigidity. The entire abdomen is palpated, using the flat part of the right hand or the pads of the fingers, holding the fingers together. The hand(s) can slide gently over the abdominal wall from one quadrant to another.
Palpation should be gentle when examining clients who complain of abdominal pain. The client is asked whether the pain is sharper or more intense on one side of the abdomen than the other. Although these data are useful, the presence or absence of pain should be considered in light of all other symptoms presented.
Deep palpation is used to determine the size of an organ and to locate abnormal masses. Using the flat portion of the right or dominant hand on the abdomen, the examiner places the other hand over it, and presses downward. The fingertips of the overlying hand should exert gentle, steady pressure while the dominant hand senses the findings. Levels of pain and tenderness among the four quadrants are compared and evaluated in light of other signs and symptoms,
Bimanual Examination
Bimanual examination is used to palpate the borders of the liver by placing the left hand under the employee at the right twelfth rib, lateral to the paraspinal muscles; and the right hand in the right upper quadrant, parallel, and lateral to the midabdominal muscles, and below the area of liver dullness. The client is instructed to take a deep breath as the examiner presses inward and upward with the right hand and pulls upward with the left hand. The client exhales and takes another deep breath. As the diaphragm lowers, the liver is pushed downward. The liver edge may be felt to slip over the fingertips of the right hand as the client breaths. To avoid missing an enlarged liver, the examiner must start as low as the pelvic brim, and gradually work upward.
MUSCULOSKELETAL SYSTEM
The most common worksite complaints related to the musculoskeletal system include strains, sprains, and injuries sustained from cumulative trauma disorders. Obtaining a medical history at the time of initial contact with the employee can provide important clues to the employee's overall condition (e.g., history of trauma; surgeries; use of assistive devices; pain with activity, rest, or sleep).
The tools used for the musculoskeletal examination are a reflex hammer, a tape measure, and an object to determine difference between sharp or dull sensations. Some examiners may use a Jamar" Dynamometer (Sammons Preston Rolyan, Bolingbrook, IL) as part of an ergonomics evaluation (Mathiowitz, 1985) .
Inspection
Inspection occurs at the beginning of the examination. General appearance is noted for gross deformities, swelling, asymmetry, discoloration, scars, or atrophy. Gait and posture are also evaluated for asymmetry. Motor function is monitored throughout the entire examination as the client performs assigned tasks. SEPTEMBER 2003, VOL. 51,NO.9
Palpation
The examiner next palpates the muscles, tendons, joints, and bones for pain and tenderness. The evaluation should include palpation for tenderness over affected region(s), while noting if symptoms are greater on one side than the other. Clients should be asked about the presence of pain and whether it is more distal or proximal to areas of weakness or tenderness. The examiner should always check painful or tender areas last.
Range ofMotion
Active range of motion is then assessed for each joint, using a working knowledge of flexion, extension, and rotation. A systematic approach is used as the client is asked to move one body part, then another. For example, the neck (i.e., cervical spine) and upper extremities are usually tested first, then the back (i.e., thoracic and lumbar spine) and lower extremities. Range of motion can often be recorded in degrees or by percentage, comparing one side to the other contrasting symmetry and limitations.
Strength Testing
The most common method for testing strength is referred to as the grading of manual muscle testing.
Strength is scored on a scale of 0 to 5, with aindicating no evidence of muscle function and 5 indicating full strength (Greene 2001) . The Jamar Grip Test and the Pinch Test are the most objectives tests used for the upper extremity assessment (Mathiowitz, 1985) . However, the latter tests are not necessary during a routine screening examination unless certain protocols require their completion. Strength testing is often integrated into the neurological examination.
Deep Tendon Reflexes
Deep tendon reflexes may be considered a type of percussion, and assessment is typically performed in five specific areas. The upper extremities include the biceps, .triceps, and brachioradialis; and the lower extremities include the patella and Achilles tendons. Deep tendon reflexes are measured primarily to evaluate the function of specific spine segmental levels. Deep tendon reflexes are performed with the client sitting in a relaxed position, scored on a scale of 0 to 4 (Bickley, 1999) .
• 0 =no response. • 1 + =sluggish or diminished response. • 2 + =active or expected response. . • 3 + =more brisk than expected, slightly hyperactive.
• 4 + = brisk, hyperactive, with intermittent or transient clonus.
NEUROLOGICAL EXAMINATION
The components of the neurologic examination are integrated throughout the history and physical assessment. The most common neurologic complaints in the workplace are headaches, dizziness or vertigo, blurred vision, tremors, numbness, tingling, pain, weakness, blackouts, fainting, seizures, changes in thought processes, difficulty swallowing, difficulty speaking, extremity weakness, and paralysis. The causes of a neurologic dis- order can vary from infectious processes, to trauma, to neurotoxin exposure at the workplace (Swartz, 2(02) . The most common equipment occupational health nurses use for neurologic examinations include the reflex hammer, tape measure, Snellen eye chart, pen light, otoophthalmoscope, tongue blade, a paper clip or penny, familiar aromas to smell, and a tuning fork. Observational skills are crucial, and all aspects of behavior, speech, and cognition must be noted. For example, the examiner should make note of facial symmetry, speech patterns, eye contact, and any unusual motor changes, such as a tremor. The client should answer questions appropriately, using clear and coherent speech. The neurologic examination is divided into six components: the mental status examination, the cranial nerves, the motor system, coordination and balance, deep tendon reflexes, and the sensory neurologic examination.
Mental Status Examination
A formal mental status test may be inappropriate when examining a client with no cognitive complaints. However, if a client has difficulty providing a history or exhibits inappropriate behavior or an altered affect, a mini mental status examination can be used to glean additional information. Difficulty speaking or repeating phrases, or the appearance of being incoherent suggests disturbed neurologic processes. Cognitive impairment or memory loss also may require further testing. At times, a brief standardized instrument, such as the Folstein (1975) Mini-Mental State Examination (MMSE), is useful as a quick measurement of cognitive status or impairment (Carson, 2000) . •
Cranial Nerve Testing
The second component of the examination is cranial nerve testing, which can be accomplished during the head and neck examination, and is detailed in Table 2 .
Motor System Testing
Evaluating the motor system is part of the musculoskeletal examination and, thus, can be integrated into the total examination. Important features to note during the examination are appearance (atrophy or abnormal movements), muscle tone, and strength. The examiner can inspect the client for symptoms of tremor or drifting of the extremities (drift may indicate sensory impairment).
The presence of drift may be demonstrated by asking the client to close the eyes and hold the arms horizontally forward, palm up for approximately 15 to 30 seconds. If weakness of the upper extremity exists, the hand on the affected side will slowly drop or rotate inward. To assess the lower extremities for drift, it is best to have the client lie on the stomach with knees bent and legs pointing vertically. Within approximately 1,12 minute, the leg on the weak side becomes apparent by wavering or dropping. Likewise, an easy, nonawkward way to test hand grasp is for the occupational health nurse to cross hands and ask the client to grasp the index and middle fingers. The nurse can determine the ease with which the fingers can be pulled from the grasp (Goldberg, 1999) .
Coordination and Balance Testing
Testing for coordination includes finger-nose-finger movements and heel to shin testing. Fine finger movement (tapping finger to thumb movements) and rapid alternating movements (alternating tapping with the back of the hand and the palm) are screening tests for cerebellar function. Assessment of a client's balance begins the moment the client walks into the clinic setting. Later in the physical examination, the Romberg sign, a more specific test, can be conducted to determine balance. This test requires the client to stand with feet together and with eyes closed for at least 10 seconds. A positive test, or impairment, is an inability to stand in this position or a loss of balance during testing period (DeGown, 1993) .
Further testing of balance and symmetry in stride includes asking the client to walk quickly down a hall, SEPTEMBER 2003. VOL. 51, NO.9 tum, and walk back to starting point. Gait is evaluated for symmetry and any change in stride or arm swing. Stumbling, shortening of stride, and using a wide base are abnormal. An additional test is the tandem or heel to toe walk. The client should be able to perform this task with minimal difficulty. If the client is able to complete all tests and has no history of neurological disease, a neurological deficit is unlikely.
Deep Tendon Reflexes
Evaluation of deep tendon reflexes is an important part of the neurological status of the client. Reflexes are scored on a scale from 0 to 4 and should be noted for symmetry and pattern. Reflexes included in a typical examination include the biceps (C5-6), triceps (C7), patellar (L3-4), and Achilles (51-2). When using a reflex hammer, the examiner obtains a more reliable reflex if the hammer is held loosely and swung between finger grasp rather than holding it firmly with the palm (Hoppenfeld, 1976 
Sensory Testing
The purpose of the sensory examination is to assess pain and touch sensation by using double stimulation. Three methods for determining adequacy of sensory function are vibration, sensory testing, or light sharp touch sensation. A tuning fork on the distal extremities is used to screen vibration sense. Testing pinprick or light touch sensation is often useful for establishing a pattern in a client with a sensory complaint or sensory loss, which can be related to lesions at any level of the nervous system. The examiner should look for side to side differences and gra-400 dient of sensory loss. Associated signs and history can help provide clues to specific dermatomes associated with the radiculopathy (see Figure 2 on page 399).
CONCLUSION
After completing the examination, the occupational health nurse must record the findings (see Table 3 ) and discuss appropriate recommendations for improving overall health status and injury prevention. When an examination yields abnormal findings, the client should be referred for further evaluation.
IN SUMMARY
Physical Examination for the Occupational Health Nurse
Skills Update Rasmor, M., &Brown, C.M. 4 Types of examinations conducted bythe occupational health nurse may include the focused or comprehensive evaluation. Afocused physical examination is used to investigate a specific body system related to the client's complaint. A comprehensive, systematic, head to toe examination is conducted for a complete physical assessment. 3 Physical examinations are usually based on the specific needs of the employer and employee. Additionally, the assessments are based on company policy and State Nurse Practice Act(s). AAOHN Journal 2003; 51(9) , 390-401. Physical examination is a critical element of any occupational health practice. When a physical examination is performed effectively, it can benefit both employer and the employee. The combination of the health history and physical examination provides a database for health surveillance, risk exposure, and disease prevention. 
